Monitoring and Mapping Land-Cover Change in East Asia by CHENG, Shupeng & CHENG, Yufeng
Monitoringa nd Map pingLa nd･Co v e rC ha ngeillEa st Asia
Che ngShupe ng, Pr ofes s o r, Ac ademician ofChin e s eAc ade my of Scie n c e s
Che ngYufe ng, Dr.
TheState KeyLabo r ato ry ofRe s o u r c e andEn viro n m e ntlnfo r m atioふsystem(L R EIS)
Instittlte Of Ge ogr aphy) C hin e s eAcade my ofScie n c es
Beijing,1001 01, Chin a
E- m ail: che n sp@1reis･ a c･c n, yufeng･ che n@bj.c ol.c o 血.CD
A bstr a ct:
So m e activite sr elatedtothe land-c o v er change studie shav ebe e ngolng Sin c ethe
e arly 1980
T
s･ No w adays, the Chin ese s cie ntists ha v ebe e n c o n c eivlng Ofthe inte m atio nal
c o oper ativ e re s e archpr oje ct o nla nd- c o v e r changein East Asia byrem ot¢ s e n s lng and geo-
inform ation syste m asfollo wing: c o mpiling a v egetatio n a nd- co v er maps ofBast Asia at a
s cale of l=5M with the historical
,
ctlrr ent and futu re periods;estim atingthe te rr e stri aland
ma rin ebio m as sand n etprim ary prodtlCtio n;a ndpr ojectingthetellde n cy/v arietyofv egetatio n-
1and-c o v er cha nge.
Keyw ords: Land- c o ver change･ m aps, re mote S e n si ng, ge O-info r m ation syste m,Ea st Asia
Globalchange･ espe cial ly･la nd- c o v er changeisthe v e rytlrgenta nd importantenvir o n m e ntal
a nd s o cial isstleSfacingto hu m a nity 110 W ad ys･ Ov e rthe pa st 3 ye ars, C hin e s e s cie ntific
c o m mity has m ade alot ofpr ogre s so nland- c ove r changefo rthe glob ale nviro n m e ntal
cha nge studies･ It m aybe a s s uppo rtfo rthe n o nito ringa nd m appi ngland- co v e r cha nge in
Ea st As ia.
Res e ar ch Pr ogr es s rdatedtothela nd･c o v c r cha nge
Som e activities o rganiz ed u nderthe IG B PCo mmitte e of C hin a, andthe supportedby the
Institutio n of Chin es eAc ade my of Scie n c c sha vebe e ngo ingSl n C ethe early80
-
s,in cluding as
following= the studies o nimpacts ofglobal clim ate change; m acr o-s cale reln Ote S e ns ed
in v e stigation of national hndr e s o u r c e s a nde nviro n m e nt; m o nitoring and e valu ation of land-
c over change;The e c o-physiologicalstudies;the r esear ch o nthe North EastC hin aTr an s e ct
(NE C T);theP E P-IIprofile s etting(Ar ctic- Anta r ctic-EqtlatOr).
So meimportantre s ults m aybeintrodu c ed a sfollow mg:
1･ Ge o-spatial databa s e
A s cientific ge o-spati al databa s e, n am ed
rTL R EIS datalllo aded in a she et of C DI ROM
,
has
be ende v eloped in theState KeyLabo r atoryof Res ou rc e andEn vir o n m entInfo r m atio nSyste m
(L REIS),In stitute of Geogr aphy, C A S. In the 'fL R EIS data” , 17 kinds ofgeo-spatialdatabas e
at a s cale of 1:4M with the for m ats such･a sA RCnN F O Co verage, 玉OO, D LG, e上c. , w ere
in cluded in CD- R O Ma sfollow lng:POlitical boundary with pro vin ce and c ountry, terrain
is olin e s
,
s oil
,
vegetation, d min age system ,lake s, de s e rt, s w a mp/m arsh ands o o n.
A w o rldc om me r cialCD - R O Mpr oductio n; n am edby
rIA R C- Chin a-Iin cludinginform ation of
political bou ndaryforpr o vin c e･ m unicipalitya ndc ou ntry' a ndte rainis olin es, drain age netw ork
andr e sidentialsites
,
etc･ ata･scale of 1‥1 M,haspublishedtr o ughthe c o ope ration betw eenthe
StateBtlr eau Of Su rv eymgandM appi ng Of Chin a and Enviro n me ntalSyste mResearch Institute
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of USA in 1998. In addito n, the maps and databases at the s cale of 1:1 Ms u ch asland
-use,
landr e s o u r c e
, gr as sla nd, etc. ha v ebe e npublished in C hina･
A n e w edition of Natio nalA 血s of P hysiography includingⅡ10 r eth an 20 she ets ofthe m atic
m apsha sbe e ndr a wingandprintingby ge ogr aphic al inform atio n system (G IS), who s efirst
editio n waspublished 30years ago･ M o r e o ve r, the Natio nal Atlas of agriculture,populatio n
and e c o n omic s w er eptlblished by Chin aM apPres s a nd Oj(fo rd Pr e s s, which a re the m o st
detai1 and m o stintegrated m aterialsto studytheland
- c ov er a ndlanduse s ofar･ M o r e o v er,In
addito n, m o retha ntw o doze n ofpr o vin cialand regio nalatlas e sha ve be e npublishedinthe
pa st20years･ The s e atlas e sprovi de detailedhistoricalaJld curr e ntinfo rm atio nfor studying
theglobalch ange of C hina inthephysicaland hu m a ndim cn sio ns･
2. M acro-s cale Re m oteSe n sed hv e stigatio nof National La nd Res o u r c e sand Envir o n me nt
Fr o m1990to 1995
,
thePr o]
'
ect
.'M acro-s cale Re m ote SeI S ed Inve stigation of Natio nal Land
Res ou rc e s a nd En vir o n m e nt.' has b.e en c amied out, which u s ed ne wly r eceived T M im age ry
as main inform ation s ou rc e sand s om e spa c eim ages pr oduc ed by Chin e s e satellite as
s upple m e ntaryinfo rmatio n s ou rces, a ndpr oducedtheland
-c o v e r m aps c ov e ring Whole C h ina
(1:25 0 000s cale fo rthe e aste n part a nd1:500 00sc alefo rw este r npart). Anotherpr oject
n am ed ' Res o ur c e s andE vir o n me ntDataba s e of China
”is u nde r w ayin Chin e seAcade my of
Scie血c es(C AS)fro 皿1 994, w hichaim sto syste maticallyc olle ctand digitizeithe m aps related
toland us e/la nd c ove rpr eviously m adein C A S. Since 1996, the maticlaye rs of land c o v er
ha v ebee n plan n edto tlPdate o n c e e v erytw oyea rs and m a cr o
-s cale change m onitorlng On
landre s ou rces wi ll be r e aliz ed(Liu, 1 996)･
3. Monit6nng ande valllatio nof land- cov e rdla nge
Regio nalization ofla ndc ov er cha ngein Ch ina usingrem ote s e n singdata(1983-192): Based
onthe N D Ⅵ fr o mN O A A A V H R R with l
o
and 8km r es olution a ndte n-ye artim e s eries,tw o
inde x es s u ch asLand Co v erlndex and Se n sibiltyInde x of land c o v e r ch ange w e reput
for ward, andthe m aps of land c o ve rinde x a ndthe m aps ofs e n sitivityindex ofla nd c ov e r
cha nge w er e m ade･ T hen the fo uo w lng C OnClusions can be dr aw n fro n the a nalysts Ofthe s e
above m aps(Ging et al. 1996):(i)the s e n sitivityis s mall in theinland of n orthw est and
X由a ng platea u, a nd large ineaste rn r egion(s o calledthe s o tlthe a st a nd s o uthw e st m ons o on
region). T hes e ar eade cliningtre nd fro m s outhe a stto northw esta ndan ob vious strapregularity
forthe s ensitivity;(ii)theland c o v erin Chinaisde eplyaffe cted by m o n s o o n clim ate and la nd
tlS ePatter n s?Ifirst, the nby ge om orphologic state m ent. T herefore, thethre ediffe r e ntr egions
sucha s southe a st m o n s o o n r egio n, n o rthw estandQinghai- Xiz angPlate a u region, andsouthw est
m o n s o on r egio nareindic ated 丘rstly, which form ed the first-clas s reglOnS OfChina. Itis
sho w nthat Ea st- W e st diffe re ntiation of landc o v e rin Chinaisthe m o stimportant andthe
South-North dif6erence which m eans that the vuhe rable e c ol gicalregion(with 1o wland
cov e rindex)mightnotbe asensible region forland c o v e r cha nge.
Se as onalpatte m s ofspatial diffe re ntiatio n of land cov e rin C hin a: The glob al 1
o
byl
o
data
良o n N O A A A V H R Rvisible and n e a r-infr ared cllannels areus edto calculate the ND V Ito
c o ver Chin a are a丘.o m Jtly of 1981to AugtlSt Of 1994, itis r e vealed thro ughprincipal
c o mponent andfa cto ranalys e s皿 ethods that there existfo u rtype s of se as onalpatte rns of
spatial diffe r e ntiatio n of la nd c overin Chin a, i.e ･ , No v e mber to next M archtype, J un eto
Septe mbe rtype, M ay o rOctobe rtype a nd Apriltype(Chen, 1998).
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4･ Enviro nm e ntal facto rs m o nito r ulg
hndus e andland c o v er change:1:1 M landu s e m aps a ndla ndres o ur c e s m aps o v e rthe whole
c o u ntry w e r epublishedin 1990a nd 192, r e spe ctiv ely･ The n am o redetailm applng W O rkat
a s cale of1:250 000ha sbe e nlaun chingsinc e1992in o rdertobuildadigitaldataba nk, No w,
the 皿 ulti-freque n cy a nd 皿 ulti-polarizatio nGlob alSA R data ha v ebe e n u s edto study the
clas sificatio n ofla nd u s e
,
especiallyin s o uthe m tr opic Chin a(ChenS.P. and Che nY.F.,
1998).
Urbaniz atio n: Underthe suppo rtof the Ce ntr al Go v e rn m e nt, 100citie s w er m o nitoredu sing
T M in 1997and o v er 600citiesin Chin awill be mo nito r ed in detailthis ye a r･ h additon,
c ollabo r ative pr ojects fo rurban e n viro n m entalas ses m e nt suppo rted by U NDP偲SCAP in
Shenya ng City of Lia o ningPro vin c e a nd Sha nghain etr opolisha v ebe e npublishedin 1998.
Mo re o v e r
,
the urba nge ographic alinfo -ation syste m s of She nzhe n, Xiam e n a nds o o nha v e
be e n e stablisheda nd the u rba nlandtlS e Change shav eals obe e n e valu ated.
De s erti丘c ato n:Inthisfield
,
alot ofe xplo r atio n and r es e arch,ledbyPr of. Cil刀ng]
･
tm fo rm
the c e nter of deserti丘catio nunderofthe Ministryof Terre strial Re s ou rc es, withthe c o ope ratio n
of U Nand m any other c o untrie s,hav ebe e n u ndergo lng･ M o r e ove r, alo ngter n w o rks,led by
Pr of･ Zhu Zhe nda
,
have be e n c o ntimingin the Landzhou In stitute of Des e rt, C AS sin c e
1950(s.
Qinghai･ X iz angPlateau ;Qinghai-Xiz a ngPlate a u, c alledas ”Ro ofof the w o rld･,,is o n e ofthe
m o stS e n sitiv e a re a s oftheEa rthtoglobalcha nge a ndis o n edriving ar e ato clim ate changein
As ian m o n s oo n areas･ T he exte n siv e uplift ofthe plate au in the past co uld hav e str ong
impa cts on享ts elf, the n eighbo血g regi o ns andthe glob alchange. Sin c e19801s, the C hin e s e
re s e ar ch c o m mmityhasde v elopedstudies ofintegr atedsu rv ey a nde n vir o n m e ntalcha nge s of
the Qinghai- Xiz angPlatea u, a nd has m ade agreatc o ntri bution toglobalchange studie s, s u ch
as:uplift ofPlate au and c o rr e spo nding e nvir o n m e ntalchange; respo n s e of glacier, sn ow
depo sit, andperm afro st o nthe Plate au to m ode rn clim ate cha nge; clim ate char a cte ristics
J
of
the Plate audu ringthelast200 0year s;fra m ew o rk ofe c o-geogr aphicalregions o ntheplate a u
(Qh etal･, 19 8:Se ctio n2.7).
5･ The e c o-physiologicalstudies
Chinahasfo u ndeda n ationalwi de n etwo rk･the Chin e s eEco syste mRes e ar ch Netw o rk(C E R N),
including 29r esea rch statio n s, 5 s ub- c e nters and Iintegrated cente r. The 29e cologi cal
statio n s repre s e nt m aJOr e c o system typeS inC hin a, s u ch as 血r mla nds, for est , gra s slands,
lakes a nd m arin e ar e as･ T he fiv e spe cializ ed s ub- c ente rs a re c o mp s ed of hydr ogen, s oil,
atPO SPhe r e,lake andbiology, togethe rwith 29 statio n sbeing 血 an cially suppo rtedbythe
integr ated c enter･ T he m ain fun ction ofCE R N isto obve rse the ec ologicalpr o ces s of Ch ha.s
m aine c o syste m, andtheir r e spons eto en viro n m e ntalchange stoin ve stigate the stru cture,
functio n anddynamics ofa n e co syste m.
Am ongst the 23 spe cie sin v estigated thatbelongto3 7 fa milie saJld144ge n u s)89spe cie s
w ere C4 Photo symthetic pathw ays･ T he habitats fo r C4 Spe cies w e re m o stly dry and salt
alkahn e
,
and m uchm oretolera nt toheat andba r e n andalk aline envir on m e nt than C3 Spe cie s.
By applyingthe m ethodto fuz zy analysis, and the ec ologicalgeogr aphicalzon aliz atio ninthe
biodiv ersitystudies,it w as s uggestedthat afour class syste m todeter minethe m ain bio m esin
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Ch ina, w hich ar ebiodo main, subbiodo nain, bio me a nd bioregion･ Acc ordingly, China
.
s
te rre stri ale co system sha v ebe e ndividedinto5biodo main s,7 s ubbiodo m ain s and18bio m e s
(Gin etal., 1998:Se ction 2･5)･
6. T he re s e ar ch on the N E C ra nd the P E P-IE■
1me No rtheastCh ha Tr an s e ctp(N E C T)is one of the BrstI G B Ptran s e ct setin the･w o rld,
which w as sugge sted byPr ofe ss or Zhang Xin shi, theform erdir ector ofInstitute of Botany,
CASin 1993. Itisthe m o stre m a rkable andtypicalshow c aseforthe clim ategradie ntfe atu red
withpr ecipitation a s ad rivingfa cto r sh influ e n ci ngClim atic change sinthete mper ate z o n e of
middle latitudes in East As ia. N E C Tm n salongtheline of 43
o 30. Northlatitude andis
caught betw een l12
o
and-130
o
30T Ea stlo ngitude･ Itis ne arlyl1 600kn-lo ng, featuring a
vegetation tra nsitio nfr o m a te mpe r ate timberland of evergre en co nifer o u sfor e st and
br o adleav edde cid110tISfor est to a mi 1d-te mpe rate steppe･
T he Polar-to -Polarpr ofile(P EP-1Ⅰ)is on e ofthr e ePole-to-Pole tra ns ects inthe P AN ASH
pr o)ect, whichw aspropos ed byProfe s s o rLitlTu ngshe ng,Ac ademicia n of hstitute of Geology,
CAS. Chin aplaysthe lmporta ntr oleinthistr anse ct.
T 血o ughthe above studie s, the r elatio nship betwe e nvegetation a nd clim ate, gr e e nhot)se
effe cts o nthete rr estrial ec o syste nlS andthela nd us e atdiffe r e nt spatial andte mporalscale s
血 be studyingsystem atic allyand c o ntin ually.
7. GIS-basedclim ate- vegetatio n m odelingfo rthe studyo nimpa cts ofglob alclim ate cha nge
A new clim ate-v egetation m odelsuppo rtedby GIS ha sbe e nde v eloped by Dr. C he nYufe ng
in L R EIS
,
Institute ofGeography, CAS,in whichs oiltake nas alimitedfacto r a nd ele v atio n
as a naffe cted fa cto r. The r e sult sho w sthat the totalpr e cision ofthe m odel is n ot only
improved fro mfo r m er40%to pr e s e nt70 %, but thepr e cision of ea ch v egetation ty peis als o
a me ndedsignificantly(Che n, 19 9),
Using the n e w clim ate- v egetatio n m odel c oupled with G IS, the change s ofdistributio n of
v egetatio ntype sin C hin a ar e studie sac c ordingtothe sce nario sfordoubled CO2 , With the
big ge st n egative change h Il oVegetation region andthe biggestpo sitiv e changein thepc old
prata u nder the s ce nario produ cedby GIS S G C M. Ilo w ev e r, a sforthe r elative change of
abs olute a rea after C O2 C O n C entr atio nis do ubled, ther eare gr eat diffe r enc es betw ee nthe
in c re a s e and de cre a s einthe ar e a ofe a chvegetatio ntype. T he ar ea ofsu chtypes astemperate
de ciduotlSbto adleaf fo rest andshrub, s ubtr opicaland m ountain ous c o nifero u sfore st,tr opical
bro adle af for e st
,
c oldprata, ann ualydo uble ha r ve sted o rbia n nuallytripehar v e sted crops,
a n n u allysingle(double)ha rve sted c old-de mandingric e etc. , te ndto expa nd, whilethe ar ea s
ofsu chtypes as c oldte mpe r ate a ndtemperate m o untain o u s c o nife r o u sfore st, s ubtropical
evergr e e nbr o adleaf azld de ciduous bro adleaf m汝ed for e st a nd shrub, m o untain o u s shrub,
te mpe r ate de s ert, cold des ert, telnPerate Prata, te mperate m arsh, ann ually s ingle ha rv ested
crop, m nual1ydo uble har vested ric e o r w ar m-de m a nd ingdry cr op a c c o mpanied with ric e
tendto sh rink(Che n a ndLi,1996).
Pe r spe ctiv e a ndPr opo s al
The Ea st As iais on eofthe spe cialr eglOnS inthe wo rld〉 withthe str o ng m o n s o o n, c o mplex
terrain reliefa ndge om orphy, huge population, a nd c enturies- oldcivilizatio n. T her efore, m o re
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and m ore attentio n shav ebe e n attra cting to study the vegetatio n change a nd land c o v e r
changein this a rea･ The Chines e s cientists have co nceiv ed of theinte m atio nalc o operativ e
res e a rchpr oJ
'
e cto nth is ar e a･
1) to c o mpile a v eg tationnand- c o v er m aps of Ea stAsia with N O A A A VHR Rand
SeaW IFs satellite data, at the s c ale of 1:1 M,to sho wingthe relatio n shipbetw een
theterrestri ale cosyste m a nd o c e anec o syste m andtheir m utual influ e n c es.
2) These m aps m aybe withthre ete mporaltype s u ch a shistory-re c onstru ctio n, c urr e nt-
distribution andfutu re- v arietybythe r e m ote s e n sing/geographic 且l info m atio n syste m s-
ba s ed m odelingwiththekn owledge ofphe n ology,thr e e-dim e n sio nge o-belトr egularity.
3) To estim ate theter restrial biom a ssa ndterestri aland m arine n etprim ary production
inthe r ange of Ea stAs iaba s edo nphe n ologya血 bioge o chemistry u nderthe s up po rts
ofr e m ote s e n s edge o- m e chanis m, GIS m odelinga ndclim atologicalm odels.
4) Topr oject thete nde n cy ofvegetatio n/la nd- c over cha ngeinEast Asia o ntheba sis of
the sc enario s ofglob alclim ate change, poptl ationinc reas e a nds o cio e c o n omic
developm e nt,thu sptlttingfo r wa rdthe optio n adaptation o n r egl O nals u stain able
de v elopm e nt.
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